* Is not this the explanation of the frequent occurrence of springs of fresh or brackish water near the sea, in circumstances where collections of fresh water could scarcely be supposed to exist ? ?Rby,
Italian Edition.? Paris, 1847. 12mo, pp. 406. In the year 1844, the Government of Tuscany charged Professor Matteucci with the duty of delivering at the University of Pisa a series of lectures on the Physical Phenomena of Living Beings. In establishing a distinct course upon this subject, the Tuscan Government exhibited a degree of enlightenment, which we should be glad to see reflected by the bodies that have the control of medical education in this country. No less sagacious was it in the choice of a professor; for it would have been difficult if not impossible, to find anywhere a man better fitted for such an office than M. Matteucci, who unites the highest experimental skill with extensive knowledge of this class of subjects, and who combines, in a very rare degree, the acuteness of a practised observer with the sagacity and generalizing powers of a true philosopher. His lectures were immediately published in Italy; and in a second edition, which was speedily called for, very extensive additions were introduced.
The French translation has been made from the second edition, under the supervision of the author, who, from his long residence in Paris (where he acquired much of his proficiency in physical science), may be considered almost half a Frenchman ; and he has made it the vehicle for the publication of his latest views on many of the subjects to which he has of late more particularly devoted his attention, including those which he brought forward at the late meeting of the British Association at Southampton. Consequently this French edition may be regarded as possessing the authority of an original work, instead of being crowded with the errors which too often disfigure such reproductions, especially among our Gallic neighbours.
We attach peculiar importance to the appearance of this little volume, for reasons which will more fully appear as we proceed. The lectures are in subject and style just what might be advantageously addressed to a class of students ; whilst their conciseness will prevent them from taxing his powers of attention to any considerable extent.
The only fault that we have to find with them, is that they go into somewhat too much of detail on the author'8 favorite subject, Electricity; and that other topics are consequently handled with undue brevity. We cannot but hope that they may be given to the British public in some shape or other; and this defect might then be easily rectified On the importance of a due acquaintance with the physical phenomena of living beings, as well to the scientific physiologist and pathologist, as to the practitioner who aims at nothing higher than the skilful application of the therapeutic art, a very few prefatory words will suffice. It has beep elsewhere pointed out that there are in the living body three classes of phenomena; the first of them obviously physical, and not in any way XL VI.-XXIII.
*5 modified or checked by the vital operations, such as the action of muscles upon bones according to the laws of leverage, or the propulsion of the blood through the large vessels by the force-pump action of the heart equalized by the elasticity of their walls; the second class as obviously vital, being altogether different from anything which is seen in physics or chemistry, and referrible to a distinct category, such as the whole process of cell-development and reproduction, which may be considered as the fundamental type of this class of operations; and thirdly, an intermediate group, in which physical laws appear to be operating under peculiar conditions, which scarcely anything except a living organized body can supply, such as the change of venous into arterial blood in the pulmonary capillaries, the production of animal heat, and many chemical transformations. Of this last class of phenomena, a large proportion have been ranked in the second division; and by some physiologists they are still referred to it, the results appearing to them too far removed from those of any ordinary physical or chemical principles to be reasonably attributed to them. But although there are many phenomena, in regard to whose character doubts must long remain,?the peculiarity of the conditions under which they occur, making it difficult to imitate them experimentally,?there can be no question that the present tendency of chemical and physical inquiry is to limit more and more the domain of the peculiarly vital operations, by showing that wherever living beings come into contact (so to speak) with the external world, the laws of action which are dominant in the latter, exert their full influence in the bodies of the former; and that it is only within the penetralia of the system that the purely vital laws have free scope. Thus, to commence with the act of digestion, no intelligent physiologist any longer entertains a doubt that it is to be entirely explained on chemical principles; a conclusion which might have been anticipated from the simple anatomical fact, that the food whilst still within the intestinal canal is really on the exterior of the body, and can scarcely be regarded as more under the influence of vital operations than if it were in contact with the skin. Whilst a part of the alimentary materials undergoes simple solution, another portion undergoes very important transformations ; and the nature of these is gradually being elucidated by experimental researches, whose whole plan is to imitate as much as possible the conditions under which the phenomena take place in the living body, and whose whole success depends on the degree in which that imitation is effected. Of this we shall presently meet with striking examples, when we come to notice the results of late inquiries into the mode in which fatty matters are reduced to a state fit for absorption, and in which amylaceous substances are transformed into sugar, lactic acid, or even into fat. In regard, again, to the absorption of these products, or their introduction into the living system, everything tends to show that a large part of the process takes place in strict conformity with physical principles; that which appears, from the observations of Mr. Goodsir, to be due to the vital operation of cell-growth, being probably far inferior in amount to that which takes place by simple imbibition, which, as the researches of Professor Matteucci have shown, will legitimately account for many phenomena previously supposed to be beyond the scope of its operations. When we examine these researches, we shall find that their success is due to the 1847.] Phenomena of Living Beings. 379 same method of conducting them as that which has been so successful in Organic Chemistry; namely, the imitation, go far as is practicable, of the conditions under which the phenomena: occur in the living body.
As soon, however, as the alimentary matter has been introduced into the circulating system it is subjected to a new set of influences. There is no check to the purely chemical transformations which were previously going on ; but a new power comes into play, by which, with little or no appreciable change in the chemical constitution of certain of the nutritive materials, they are caused by a new arrangement of their components to present new properties, the crude unorganizable albumen being converted into spontaneously fibrillating plastic fibrine. Now we would not venture to assert dogmatically that this is a change never to be accounted for by any other than vital agency ; but such is the view we are at present inclined to take of it,?the change being one which is peculiar to the living body, alike in its character, in its purposes, and in the mode in which it is effected.
In its character, since we meet with no substance in the inorganic world, which is at all analogous to fibrine in its properties; in its purposes, since this transformation is evidently but a stage of preparation for those processes of more perfect organization which are altogether peculiar to living bodies ; and in the mode in which it is effected, because there appears to be sufficient evidence for referring the transformation to the growth, development, and disintegration of successive generations of cells floating in the circulating fluid, in which, as we shall next attempt to show, the very essence of vital operations consists. The circulating fluid, having undergone its requisite preliminary elaboration, is converted by the process of nutrition into living organized tissues, endowed with various properties ; some of which are simply physical (such as elasticity, penetrability by liquids, and the like) ; whilst others are unlike those which we meet with in any form of inorganic matter, and are, therefore, termed vital, for the sake of distinction (such as contractility, sensibility, &c.) Now, as we have argued on several former occasions, all these properties are alike in this,?that they are entirely dependent upon the peculiar arrangement of the material substances by which they are exhibited, and disappear as soon as that arrangement has ceased to exist; but they also differ in this,?that the physical properties may exist in forms of matter purely inorganic (as elasticity in steel, penetrability to liquids in sandstone), whilst the vital properties can only manifest themselves in structures that have been generated by a living body, and are maintained under conditions which it alone can supply (the contractility of muscle continuing to manifest itself only for a short time after the cessation of the circulation of arterial blood through it, and the sensibility of the nervous tissue being immediately suspended by any check to that function).
As Thus if we say that the form of the blood-corpuscles may be changed by endosmose, we express in a concise way the fact, that if they be placed in pure water or in diluted serum there will be a passage of fluid towards their interior, which will distend and even burst them; whilst if they be placed in a solution of salt or sugar, of greater density than their own contents, the chief current of fluid will take place in the other direction, and the blood-corpuscles will be emptied. Thus alcohol, the elevation of the fluid in the tube was 22 millimeters ; whilst it was no more than 2 millimeters in the contrary position of the membrane.
The same disparity showed itself when the membrane of the stomach of the dog was employed; the elevation being as much, in one experiment, as 130 millimeters in the most favorable position of the membrane, and only 6 in the least. The stomach of the lamb gave a similar, but rather less striking result. For most of the other liquids, however, the position of the membrane most favorable to endosmose was that in which its free or mucous surface was turned towards the fluid contained in the endosmometer. But a still more curious variation is presented by the fact that when the lining membrane of the gizzard of the fowl is employed as the septum between water and alcohol, the direction of the endosmotic current is altogether reversed, whatever be the position of the membrane; the flow being now invariably from the alcohol towards the water, but being more intense when the internal or free mucous surface was in contact with the alcohol. These filaments are believed by Professor Savi (the results of whose anatomical researches are adopted by Matteucci) to terminate in loops both at their central and their peripheral extremities. Now if a portion of any one of these prisms be removed from a living animal, and the nerve of a galvanoscopic frog be brought into contact with it, any mechanical irritation of the fragment, even though it be no larger than a pin's head, will suffice to produce contractions in the frog's leg. When it is remembered that the number of these prisms, in a single organ of the torpedo, was ascertained by John Hunter to be four hundred and seventy, we need not be surprised at the large amount of electricity generated by a mass of which so small a portion can exert a sensible effect. That the electricity is not conveyed by the nerves to the electric organ further appears from the fact, that the discharge is prevented from taking place by tying their trunks, as completely as it is by dividing them; the former of which operations makes no difference in their power of conducting electricity. In this as in other respects, there is a close analogy between the agency of the nerves on the electric organ, and their influence on muscles.
It is important, in any theory we may form of the mode in which the electric disturbance is produced, to bear in mind that the two ends of the prisms are the points whose electric conditions are most opposed to each other. These extremities correspond with the two surfaces of the body in the torpedo ; but in the gymnotus, in which the electric organ extends through a large part of the length of the animal, the direction of the prisms is the same ; and consequently the parts between which the discharge should be the most powerful are the head and tail, which is exactly the case, the fish always endeavouring to apply these parts to any body through which it is about to discharge itself. Professor Matteucci suggests that the influence of innervation may be exerted simply in separating the two electricities ordinarily balanced in each prism, so that the positive shall be driven to one extremity, and the negative to the other; and he adduces as parallel cases, the agency of heat on the tourmaline and The effects of the (supposed) peculiar electric current of the frog were first observed by Galvani; who found that a frog prepared in the ordinary manner would execute muscular contractions, when the lumbar nerves were brought into contact with the muscles of the thigh or of the leg. The existence of such a current, however, circulating from the legs to the body of the animal, was first shown with the aid of the galvanometer by Nobili, who made numerous experiments upon it. Its characters at first appeared sufficiently distinctive to induce Professor Matteucci still to rank it in a separate category, after the discovery of the general muscular current which is common to all animals; but he has been recently led, by several considerations, to regard it as a peculiar form of the latter. He found that its intensity was affected by precisely the same conditions as those which affect the muscular current; and that it might be explained by a due attention to the relative arrangement of the muscular and tendinous structures.
When a thick muscle terminates in a slender tendon, this last, being in connexion with the interior or deep-seated parts of the muscle, corresponds with these in its electric condition ; and it is consequently in an electric condition opposed to that of the surface of the muscle. This may be shown by examination of muscles of similar character in other animals; such as the pectorales of birds. Now the relative arrangement of the muscles, tendons, aponeuroses, &c. in the frog especially favours the peculiar manifestation of the muscular current which has been just described; and this animal is no longer to be regarded in the exceptional light in which it was long viewed by electricians.
In the eleventh lecture, on the Physiological Action of Gravity, of Light, and of Heat, we find nothing deserving of notice, save the extreme meagerness of the treatment of these important subjects. A few well-known facts are brought together ; but nothing like a general view of the operations of these agents on the living body, whether in plants or animals, is attempted. In regard to heat, whose agency is so essential a condition of all vital action, the deficiency is peculiarly striking, when contrasted with the amplification of all that relates to electrical phenomena. As the professor has taken other opportunities of bringing before the public his original researches on the latter subject, we do not think that he has done wisely in making them form so prominent a portion of the present course, to the exclusion of other topics of at least equal importance. Upon irritating the nerve of the first, and throwing its muscles into contraction, the muscles of the second, third, and fourth will also be thrown into contraction, each having its action induced by that which precedes, and inducing the action in that which follows ; just as in a succession of bodies, the first of which is subjected to a disturbance of its electric equilibrium. The remaining five lectures are occupied with the phenomena of muscular contraction and with the mechanism of its application in the animal body ; the circulation of the blood ; the action of the vocal apparatus ; and the physical phenomena of hearing and sight. All these subjects are discussed, with more or less fulness, in our ordinary physiological works ; and as Professor Matteucci has evidently derived the greater part of his information from these sources, especially from the laborious and detailed investigations of Miiller, it is unnecessary for us to follow him through his exposition of these topics ; more especially as our analysis has already reached its due limits. We shall only say that, although these lectures contain no novelty, they embrace a very clear and complete account of the several subjects embraced in them.
On the whole, then, we commend this little work to the careful study of our younger readers, with the conviction that they cannot fail to profit by it in more ways than one. It will give them a well-digested summary of the greater number of the physical actions going on in the living body ;
and if this summary is less complete on some points than could be desired, it is peculiarly full upon others ; and whilst the former topics are for the most part of a kind on which ample information may be obtained elsewhere, the latter are such as will be almost entirely new to them, and are not readily accessible in any other form. But a still greater advantage will be derived from its perusal, if it be studied as an example of the proper method of scientific investigation, and if the success which has been attained by its philosophic author become an inducement to others to follow in the same path of inquiry with a sagacity and perseverance at all approaching his. Nor should such an example be lost upon any who are desirous of elevating the character of physiological and medical science, and whose inclinations and opportunities lead them rather to the investigation of the purely vital phenomena of living beings, than to those of a mixed or of a purely physical character. It is only by keeping constantly in view, as we have frequently urged, the general principles of scientific investigation, and by exercising yet greater caution in the analysis and comparison of results than is elsewhere necessary, in accordance with the greater complexity of the conditions under which vital phenomena occur, and the numerous sources of fallacy to which our inferences are liable, that such researches can acquire any real value ; and it is consequently the more desirable that a thorough acquaintance should be first gained with works like the one now before us, which gives as good a practical lesson as could be desired on the art of observing, experimenting on, and generalizing from, the phenomena presented by living animals.
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